Introduction
Last decades has witnessed the rapid economic growth in China with China's GDP rising from 1877.43 billion yuan ($358.97 billion, current US$) in 1990 to 63613.87 billion yuan ($10354.83 billion, current US$) in 2014. However, environmental problems, such as air pollution, water pollution, ecological degradation etc., are becoming increasingly serious, which is threatening human's sustainable development. The idea of sustainable development is becoming a social consensus, and Chinese government is putting emphasis on both environmental protection and economic development. The environmental protection investment in China is showing an uptrend. 
*Data source: National Bureau of Statistics of China
Environmental protection investment is getting more and more attention from the government and academia. This is not only because the environmental problems are increasingly serious, but also because environmental investment is unique in its investment effect (i.e. it has positive externalities with less economic benefit and more social benefit for private investors.). [1] In respect of the relationship between environmental protection investment and economic growth, many scholars have done both theoretical and empirical research. LI Yi-ning (1995) argued that environmental investment do have effect on economy via increasing new investment or adjusting the allocation of existing resources [2] , but whether the effect is negative or positive is still hard to measure (e.g. GDP statistics do not contain a reduction in health losses caused by environmental improvements.) [3] .
As to the definition of environmental protection investment, there is no international unified standard. Some developed countries (e.g. America, Japan, EU) use "environmental expenditure", while China use "the investment of the environmental pollution treatment". [4] It is not uncommon to adopt data directly from official statistics when doing empirical study on environmental protection investment in China [5.6] . In this paper, all the data source and statistical definition are also in consistence with official statistical calibers, and the relevant explanatory notes are available on official websites of governmental agencies such as National Bureau of Statistics and Ministry of Environmental Protection.
The environmental protection investment is indicated as total investment in treatment of environmental pollution (EI), which mainly comes down to three categories. They are investment in urban environment infrastructure facilities, investment in treatment of industrial pollution sources and investments in environment components for new construction projects, denoted as I1, I2 and I3 respectively in this paper. Considering differences in social-economy development levels, 31 provinces are divided into three regions, i.e. the East, Middle and West China. East China includes Beijing, Tianjin, Hebei, Liaoning, Shanghai, Jiangsu, Zhejiang, Fujian, Shandong, Guangdong and Hainan (11 provinces); Middle China includes Shanxi, Jilin, Heilongjiang, Anhui, Jiangxi, Henan, Hubei and Hunan (8 provinces); West China includes Inner Mongolia, Guangxi, Chongqing, Sichuan, Guizhou, Yunnan, Tibet, Shanxi, Gansu, Qinghai, Ningxia and Xinjiang(12 provinces). This is a common classification in Chinese official statistics.
In chapter2, the relevance of EI and GDP will be studied. In chapter3, how I1, I2, I3 contribute to GDP in three regions will be explored. In chapter4, comparative analysis based on the results from chapter2 and chapter3 will be made comprehensively, and relevant suggestions and conclusions will be given.
Model I: the Total Environmental Investment and GDP

Model Description
In this part, in order to study the relationship between environmental investment and economy growth in general, an econometric model as Model I (see Eq.1) is constructed.
lnGDP it =α+β*lnEI it +ε it (1) Two indicators EI and GDP are adopted to represent environmental investment and economic growth. EI symbolizes China's total investment in treatment of environmental pollution (100 million yuan), whose source is Ministry of Environmental Protection of China. GDP means China's nominal gross domestic product (100 million yuan), whose source is National Bureau of Statistics. Two indicators both use data from 31 provinces from 2004 to 2013 (the past 10 years, cause the provincial data in 2014 and 2015 has not been announced officially) calculated at current prices without the adjustment of price index. Double logarithmic model is selected here because of its good properties.
By the way, lnEI and lnGDP shows high positive correlation in the correlation analysis. The correlation coefficients r between lnEI and lnGDP equal to 0.925, 0.779, 0.888 for the East, Middle and West region respectively, and three correlations are all significant at the 0.01 level with 2-tailed test.
Regression Analysis
The results from the above econometric regression analysis can be concluded as Table1. All three regressions (for East region, Middle region and West region) perform well overall, which can explain the relationship between variables with all the tests passed. When testing the goodness-of-fit of the regression equation, the adjusted R squares vary from 0.601 to 0.854, with the East region fitting best and the Middle region least well. In the significance test of regression equation, all three passed F-test at significance level of 5% (Sig.=0.000, much smaller than 5%). Similarly, in the significance test of regression coefficients, all three passed t-test at significance level of 5% (Sig.=0.000, much smaller than 5%). This is to be expected, because t-test and F-test are equivalent in single regression. The three regressions also show good performances in residual analysis with the tests for heteroscedasticity and autocorrelation passed within acceptable limits.
Model II: Components of Environmental Investment
Model Description
In this section, the contents and structure of environmental protection investment (EI) will be discussed. A multiple regression model as ModelII (see Eq.2) is constructed to explore how different components of EI contribute to economic growth in three regions of China.
lnGDP it =β 0 +β 1 *lnI1 it +β 2 *lnI2 it +β 3 *lnI3 it+ ε it (2) Three parts of EI are denoted as I1, I2 and I3, representing investment in urban environment infrastructure facilities, investment in treatment of industrial pollution sources and investments in environment components for new construction projects respectively. Four indicators (I1, I2, I3 and GDP) all use provincial data from 2004 to 2013 calculated at current prices with unified units (100 million yuan). For better mathematical properties, the four indicators become four variables denoted as lnGDP, lnI1, lnI2 and lnI3 by logarithm of treatment.
All the data about environmental investment is from China Environment Statistical Yearbook. Concerning the availability of data, we just adopted the categories in official statistics( EI divided into I1, I2and I3) and did not invetigate the real compositions of environmeatal investment or better categorization in environmental statistics here.
Regression Analysis
The regression analysis results of ModelII are shown in the following table. All three regressions (for East region, Middle region and West region) perform well overall, which can explain the relationship between variables with all the necesaary tests passed. In goodness-of-fit test of the regression equation, the adjusted R squares vary from 0.636 to 0.883, with the East region fitting best and Middle region fitting least well. In the significance test of regression equation, all three passed F-test at significance level of 5% (Sig.=0.000, much smaller than 5%), which implies integral regression effect are quite favorable.
As to the significance test of regression coefficients, all three passed t-test at significance level of 10%, but it is a pity that the Middle region cannot pass at significance level of 5%. For Middle region, the coefficient of lnI2 has the smallest t-statistic value with highest Sig. = 0.089, which is higher than 5% but less than 10%.
When it comes to heteroscedasticity test, autocorrelation test and multi-collinearity test, all three regressions can pass the tests under not very harsh conditions. These tests cannot affect the feasibility and efficiency of Model II within the acceptable level.
Analysis on the Regression Results
Comparative Analysis on the Regression Results
The results of the econometric study from Model I and Model II can be summarized as Table 3 , which is listed below to make comparative analysis. ModelI shows the relationship of positive correlation between environmental investment (EI) and economic growth (GDP) in general. All three coefficients of lnEI are positive significantly, which means GDP will go up when EI increases in three regions. For East region, every 1% growth of EI is accompanied by 0.855% increase in its GDP averagely, which is the highest among three regions. For West region and Middle region, the corresponding GDP growth is 0.666% and 0.608% respectively.
ModelII indicates how different parts of EI contribute to GDP in the East, Middle and South China. Distinct regional difference can be seen among three big regions in China. For East region, the coefficient of lnI3 is higher than that of lnI1 and lnI2 (0.397 > 0.328 > 0.164).Obviously, I3 contributes to GDP growth most and I1 contributes more than I2 in East China. In the Middle region, the coefficient of lnI1 is the highest, which means I1 contributes to economic growth most while I2 contributes least. In West China, the coefficient of lnI2 and lnI3 are high, which implies I2 and I3 contribute to GDP growth more than I1 in western provinces.
Conclusions and Policy Applications
Based on the empirical study and comprehensive analysis above, some suggestions can be proposed as follows.
1) More supportive policies should be made urgently to increase the environmental protection investment in China. There is no doubt that environmental protection investment should be increased heavily in China, which will benefit not only economic growth but also sustainable development. The regression results show every 1% increase in environmental investment will be accompanied by almost 0.7% growth in GDP. Although 0.7% growth is not very high, it can be expected that this GDP growth is sustainable. Moreover, China has experienced rapid development in traditional industries in past decades, and investment in old industrial sectors seems to fail to drive new economic growth at present. Meanwhile, facing tightening constraints on environmental resources and deteriorating environment, citizens' willingness and capacity to pay for environmental protection is also becoming higher more than ever.
2) The differences in China's East-central-west socio-economic background should be highly concerned when making environmental protection investment policies. The imbalance in social development is significant among the East, Middle and West China, so the differentiated treatment is essential and advisable. Take ModelII as an example: I3 contributes to GDP growth most in the East China, I1 contributes most in the Middle China, and I2 contributes most in the West China. With limited financial investment, government should allocate funds rationally based on local conditions. For the environmental investment in the East, Middle and West region, I3, I1 and I2 should be given priority correspondently. The eastern provinces should invest more in in environment components for new construction projects, the central provinces invest more in urban environment infrastructure facilities, and western provinces invest more in treatment of industrial pollution sources.
3) Statistics on environmental protection investment should be paid enough attention. Compared with economic statistics, environmental statistics has not got enough attention, which can be seen from indicators in China Environmental Statistics Yearbook. The scope and classification should be defined clearly in official statistics, which is beneficial to environmental performance evaluation. When discussing the mystery of China's economic growth, some scholars put forward "GDP championship" theory, arguing that the GDP based top-down centralized assessment system can make local governments in the promotion tournament more competitive. [7] If GDP can be motive force of economic development, the environmental indicators from official statistics such as green GDP or environmental investment performance index may be driving force of environmental improvement similarly.
